Expansion of chondrocytes in a three-dimensional matrix for tracheal tissue engineering.
The generation of autologous tracheal implants by tissue-engineering techniques is a promising concept for otherwise untreatable patients. A functional cartilaginous backbone represents a prerequisite for any bioartificial tracheal graft. The aim of this study was to define suitable cell types and culture conditions for the generation of tracheal cartilage. We obtained tracheal, costal, and auricular cartilage from porcine donor animals (n = 10). The chondrocytes were cultured two-dimensionally in cell flasks or mixed with a liquid collagen solution forming a three-dimensional culture system. Labeling with carboxy fluorescein diacetate succinimidyl ester (CFDA SE) and biochemical reduction of formazan served to determine cell viability and proliferation. The extracellular matrix produced by the chondrocytes was characterized by Western blot. The CFDA SE labeling proved viability and the MTT assays documented a proliferation of the chondrocytes over time in vitro. While the chondrocytes in the three-dimensional cell culture system produced hyaline cartilage composed of collagen II, the two-dimensional culture conditions resulted in nonspecific collagen synthesis. Chondrocytes grown in a three-dimensional matrix can effectively proliferate and produce cartilage and are viable for more than 2 weeks. Costal chondrocytes are suitable for tracheal cartilage tissue engineering.